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INTRODUCTION::

This problem was undertaken as an effort to gain
an acquaintance with magnetic surveying methods sand to
test their applicability to the interpretetion of geologic
structure, The Rosamond fault was suggested by Dr. John P,
Buwalda as suiteble for investigation. It was selected
because it appeared to be a well-defined structure and be=-
cause the magnetic readings taken across it would be subject
to only negligible interference from topographic effects.

The horizontal intensity éurvey across the Rosa-
mond fault was undertaken in collaboration with Mr. Sidney
Schafer, who made corresponding vertical intensity measure-
ments over the same stations as a part of 2 survey covering
Antelope Valley. Measurements of the horizontal component

of the magnetic intensity were made at a total of 157

stations,.

GEOGRAPHY AND GEQLOGY:

The Elizabeth Lake Quadrangle, in which the Rosa-
mond. fault occurs, covers a part of Antelope Valley bounded
by the Tehachapi Mounteins on the north and the San Gabriel
Mountains on the south. The valley is essentially an
alluviated desert basin, the western extremity of the MNojave
Desert, separated from the‘adjoining mountain masses by
two great master faults which diverge northeastward and

southeastward from & point just beyond the western border



of the area, Within the included fault block only a few

scattered low hills bresk through the desert basin of

alluviation, Prominent among such features are the Rosamond
Hills which bound Antelope Valley on the north and are
separated from it by the Rosamond fault along their south
side.

The geology of the Elizabeth Lake Quadrangle is
shown on the accompanying mep.l Pre-Cambrian igneous sand
metamorphic rocks are present in the mountains in the
southern part of the area, Upon these rocks were deposited
Triassic sediments and into them in Jurassic time were in-
truded great bodies of monzonitic and allied igneous rocks.
After an exfended period of erosion Tertiary sediments, in
part of marine but largely of continental origin, were de-
posited in parts of the region. At intervals during the
Tertiary period considerable quantities of lavas were ex-~
truded upon the surface. Tectonic movements deformed the
rocks and broke the area into great fault block segments,
Active erosion has laid bare the older rocks over most of
the area and the products of that erosion have been deposi=-
ted to depths of a few thousand feet in the central basin
segment.,

Tectonically the area is & very interesting one.
The great San Andreas fault, one of the most persistent
structural elements of Californié, traverses a southeast-

wafd course across the south half of the quadrangle and



separates the San Gsbriel Mountalns on the south from the
Mojave Desert. Branching from the San Andreas feult at a
point immediately to the west of the area, the great Garlock
fault passes northeastward, forming the northern boundary

of the Mojave Desert,

A great number of smaller faults branch off from
the San Andreas fault. One of these, here called the Quartz
Hill fault, leaves the San Andreas at Elizabeth Lake and
breeks eastward through Portal Ridge to be lost in the al-
luvium of Antelope Valley, Its course is presumed to ex-
tend it along the north face of Quartz Hill, since in that
hill are exposed the same rocks which are present in Portal
Ridge to the south. Three magnetic profiles were run across
the supposed course of the fault between Portal Ridge and
the railroad in an attempt to detect the position of its
buried trace,

The low Rosamond Hills extend eastward along the
northernkborder of Antelope Valley. The south face of these
hills was considered by Johnson? to be a long dissected
fault scarp., West of the butte at Willow Springs no bed-
rock is exposed, but the gentle southeast slope of the
alluvial fans along the foothills of the Tehachapi is abrupt-
1y broken at Willow Springs by a south-facing escarpment,
ranging in height between 50 énd‘lOO feet, and extending
north 75° west for a distance of about five miles. Numerous

springs are located along the course of the fault. The



minimum displacement, S8impson states,l is at least 800 feet,
the height of the present hills, but the actual displace-
ment is probably several times that since bedrock is at a

depth of 2000 feet at one place south of the fault.

FIELD PROCEDURE:

The instrument employed in the survey was an
Askania horizontal component magnetometer. A value of 30
gammas per scale division was used in making the calcula-
tions for magnetic intensity.

Profile lines were laid out at intervals of a few
miles scross the fsult, On these profile lines magnetic
readings‘were taken at stations a quarter of a mile apart,
Ail readings were checked back to and’were computed from
base station #33 on line D-D! across the Rossmond fault,

Temperature readings were teken at each station,
but no correction for temperature was computed and applied
separately., Instead all corrections were lumped together
into the diurnal variation, and the diurnal variation was
corrected for by taking readings at check stations several
times a day. This procedure seemed satisfactory and justi-
fiable for the ourpose of the survey when it became evident
from the readings that the snomalies were of large magnitude.

No attempt was made to correlate the readings
with absolute magnetic values for the region, as relative
values 2lone were deemed sufficient for the purposeé of the

study. & latitude correction of 8 gammas per mile was added



going southward and subtracted going northward from the
base station. The longitude correction for the horizontal
component is negligible and was not applied. In order that
there would be no negative values on the isonomalic map,
a value Qf 300 gemmas was arbitrarily added to each reading.
;During the course of the field work three profiles
were made aéross the Quartz Hill fault and six profiles
were mede across the Rosamond fault, On the Quartz Hill
fsult two profiles were run between Portal Ridge and Quartz
Hill and a third profile was made two and a half miles east
of Quartz Hill. A1l of the profiles across the Rosamond
fault were made to the west of the town of Rosamond, Pro-
file A-A' was run sbout a mile beyond the end of the fault

as it appears on the map,

INTERPRETATION OF RESULTS:

In the interpretation of magnetic data the simp-
lest procedure to follow is to compare the observed anomelies
with those due to ideal cases, Calculations of anomalies
above bodies of various types and in various positions have
been made.? However, these calculations are generally based
on definite assumptions as to size, shépe, and the character
of the magnetism possessed by the body in guestion, and
such assumptions can hardly be though-valid for the parti-
cular case of a simple vertical d@isplacement,

A review of ideal cases in the 1iterature® yields
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many possibilities. Over the edge of a horizontel tabular
body and also over a sphere where the inclination is low
the horizontal intensity shows a maximum, - Over inclined
tabular bodies, ellipsoids, and spheres the horizontal in-
tensity is characterized by a maximum and a minimum along
the sides of the body. Again it must be remembered that
in these cases it 1s assumed that the magnetic intensity
observed is due entirely to the magnetism of a body of
specific shape.

A more probable approximation to the actual mag-
netic field over a vertical displacement is shown by Soske.4
In this case the horizontal intensity over a horst block
shows a maximum over one edge and a minimum over the other.
Taking this cazse as the best approximation to the field over
a fault, it is evident that the horizontal intensity curve
may show either a maximum or a minimum at the fault.

A glance at the profile curves across the Rosa-
mond fault reveals striking dissimilarities between the two
end profiles, However, it is apparent that there is a
minimum of some sort on each curve at the fault. The western
four profilés show a broad similarity of type. The two
eastern profiles are markedly different from the others,
but have a general similarity to each other, Increasing
complexity is evidént toward the east, This might be cor-
reiated with conditions of deep élluvium at the west giving

way to exposed varied rock types at the east end.
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profile A=A' was run about a mile off the end of
the feult as indicated on the map, It shows a general mini-
mum at the line of the fault and might be interpreted to
mean that the fault continues for a distance with decreased
displacement., Profiles C-C' and D-D' show another minimum
south of the fault. The significence of this anomaly 1is
not known. Anomalies of large magnitude are preseht in
the two eastern profiles, but their cause can only be a
subject of speculation here.

The 1sonomalic contours across the fault area
show some quite interesting features. The presence of an
sast-west magnetic low along the fault is significant., The
contours at the west end give a suggestion of the dying out
of the fault in that direction. A definite low branches
northeastward from the feult and passes across the north
end of the line E-E', It is significant that its course
west of that line is through a zone of faults. The magnetic
high in the hills north of the fault is probably due to
the increased megnetic susceptibility of the exposed rocks
as compared with the alluvium, South of the fault there is
a magnetic high which parallels the fault at the eastern
profiles and then trends southwestward toward Antelope
Buttes., Mr. Schafer found a similer high trend in the ver-
tical intensities and believes it is due to the presence
of a buried ridge between Antelo?e Buttes and the west end

of the Rosamond Hills. At the southern end of the eastern
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profiles‘another low occurs, but its significance is not
known snd attempts at interpretation would be without de-

finite basis,
The profiles across the Quartz Hill fault are

inconclusive in that they show no characteristic anomalies,
It is possible that additional work on this fault would
yield more satisfying results. However, the data are shown,

although no attempt will be made to interpret them.

CONCTUSIONS:

It is believed that the magnetic profiles defin-
itely check the course of the Rosamond fsult as mapped. A
possible basis for the extension of the fauit some distance
to the west is provided., The magnetic highs are thought to
be correlated with igneous rock masses closer to the surface
in the highs than in the adjoining magnetically low areas.
On this assumption the existence of a buried ridge extending
southwestward from the Rosamond Hills toward Antelope Buttes
is suggested,

The observed anomalies are of conslderable magni-
tude and are extremely difficult of interpretation without
a general knowledge of the probable geologic conditions,
Undoubtedly the best and safest guide in the intérpretation
of the magnetic data for a region as complex as this is
careful adherence to reasonable assumptions as to the actual

geologic conditions, Without such a guide interpretation



S

of magnetic anomalies in such a complex region is definitely

in the realm of speculation,
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MAGNETIC DATA

Station Reading
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Station Reading
45 -ded
46 -S04
47 -1.2
48 0.8
4:9 "1.0
50 “105
51 ~-1.2
52 "‘105

#353 74
%53 -3a'7
54 "5.5
9"55 -60‘8
%55 1.3
56 1.4
57 0.9
58 “Ool
59 ~-1.1
60 ~20D
61 -4.1
62 7.8
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64 -4,3
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67 =444
68 0.9
69 1.2
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71 1.4
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74 =6.0
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Corrected

Station Reading Time “Reading Gammas
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116 2.0 4:07 ~Bel -89
11% 1.8 4:158 wbe 2 «-90
118 5e3 4:23 0.4 20
1i¢ 22 4831 -2e' =71
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